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Abstract
A geodetic brane cosmology formulated by virtue of 5-dimensional local isometric embedding
is investigated with the context of Regge-Teitelboim brane gravity. We discuss a simple model
where the resulting FRW evolution of the universe is governed by an eective density of the form
ρ +  + 3m2 where m is a constant having the dimension of the Hubble constant H .
In 1999, Randall and Sundrum published a two papers in which they studied three-brane
solutions in a ve dimensional AdS space [1,2]. The most remarkable feature of the RS brane
world is that gravity is the ve-dimensional bulk is eectively localized on the four dimensional
brane. This is surprising since no elementary branes have gravitational degrees of freedom on
their world volume. Instead, the fluctuations around the static solutions are described by scalar,
vector or tensor multiplets. The RS brane world scenarios have a very rich structure. But in
fact in 1975, Regge and Teitelboim [3] proposed a dierent approach known as geodetic brane
gravity in which the correspconding eld equations are:
(Rµν − 1
2
gµνR− T µν)(yA;µν + ΓABCyB,µyC,ν) = 0 (1)
where (h = c = 1, 8piG = 1) and T µν = T µνmatter + T
µν
vacuum. Eq (1) decribes a generalized
geodetic motion of an embedded lower dimensional brane [4,5], parametrized by means of
xµ(µ = 0, 1, . . . , n), in a higher dimensional background spanned by yA(A = 0, 1, . . . , N) [6].
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,λ) = 0 (2)









where , 0  d
dt
.
The integration of Eq (3) gives rise to:

























(ρ + P ) = 0 (5)
ρ and P are the density and the pressure of a fluid galactic clusters. The constant w parametrize









) and is recognized as the conserved bulk
energy conjugate to the cyclic embedding time coordinate y0(t).













where ρ represents all the anomolous rest terms.
So we have a deviation from the standard FRW cosmological model where the evolution is
governed by the clinical fluid density ρ. In contrast, the universe is governed by the eective
density
ρ0 = ρ +  + ρ (7)
or
effective density = classical matter density + vacuum density + exotic density (8)
2
Eq (4),(5),(6) and (7) gives:




and this later tells us that
ρ +  + ρ  0 (10)
For cosmological convenience, let ρ = 3m2 where m is a constant having the dimension of
time−1 ( Hubble constant).













in agreement with [7].
The case of a flat space-time is favored in cosmology. However, recent astronomical obser-
vations indicate that the universe is not only expanding, but that it is actually accelerating.
This implies that the cosmological constant is not only very small, but also positive. For ρ = 0
(empty) and k = 0,  = 3(H2−m2) < 3H2 in accord with recent observations [8] but in contrast
with inflation theory which require  = 3H2, while for m2  H2,   0.
Finally it is important to note that Eq (10) holds also for  < 0 and  > 0 or ρ +  < 0
(ρ > 0 if  < 0, ρ < 0 if  > 0).
Further details will be discussed in a subsequent paper.
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